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Abstract 

Supersymmetry breaking together by constant boundary superpotentials and by 
the O'Raifeartaigh model is studied in a warped space model. It is shown that 
the contribution of constant boundary superpotentials enables the moduli of chiral 
supermultiplets to be stabilized and that the vacuum at the stationary point has 
zero cosmological constant in a wide region of parameters. 
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1 Introduction 



Supersymmetric models with extra dimensions has attracted interest. Since extra dimen- 
sions and supersymmetry have not been discovered, these must be invisible at low scales. 
One of the simple ways to compactify extra dimensions and break supersymmetry simul- 
taneously is the Scherk-Schwarz mechanism. It is known that supersymmetry breaking 
by the Scherk-Schwarz mechanism p] [2] is equivalent to the supersymmetry breaking by 
constant superpotentials in flat bulk space [3] [7]. These two scenarios generate the same 
mass spectrum. 

The equivalence between supersymmetry breakings by the Scherk-Schwarz mechanism 
and constant superpotentials has been discussed also in warped space [8] [22], particularly 
in the Randall- Sundrum background [23]. Here the more fundamental question has been 
examined, i.e., whether supersymmetry can be broken by the Scherk-Schwarz mechanism 
in Randall-Sundrum background. From the viewpoint of supergravity, the answer seems 
to be negative. This statement means that the Scherk-Schwarz mechanism cannot be 
only the source of supersymmetry breaking in Randall-Sundrum background. On the 
other hand, the degrees of freedom of the Scherk-Schwarz twist may exist in Randall- 
Sundrum background if other supersymmetry-breaking sources are taken into account 
|17j . Thus it would be important to clarify the effects of Scherk-Schwarz twists or constant 
superpotentials in systems with additional sources. 

In the previous papers [21j[24|, we have shown that a warped space model with a 
constant boundary superpotential is an efficient model both to break supersymmetry and 
to stabilize the radius when a hypermultiplet, a compensator and a radion multiplet are 
taken into account. We presented possible additional supersymmetry-breaking sources of 
F-term and D-term to cancel the cosmological constant. The resulting soft scalar mass, 
gravitino mass and radion mass as well as zero cosmological constant all gave evidence 
that this model is phenomenologically viable. In this model, the sectors of constant 
superpotentials and additional supersymmetry breaking are decoupled. It would be worth 
to work with systems where these sectors are coupled because if constant superpotentials 
are allowed only in the case with supersymmetry breaking in additional sectors, they may 
be mixing each other. 

In this Letter we study supersymmetry breaking in a warped space model with con- 
stant boundary superpotentials, a hypermultiplet, a compensator, a radion multiplet and 
boundary chiral supermultiplets. Equations of motion are solved together for these fields. 
We take into account the mass parameter c for the hypermultiplet and a superpotential of 
O'Raifeartaigh model [23] for the boundary chiral supermultiplets. If the hypermultiplet 
is decoupled, the model reduces to ordinary O'Raifeartaigh model. There is a flat direc- 
tion of the chiral supermultiplets. In the presence of the hypermultiplet, it is shown that 
the flat direction is lifted due to the mixing of the equations of motion. Then we show that 
a modulus of the hypermultiplet remains unfixed for zero constant superpotentials and 
that it is stabilized in the case with nonzero constant superpotentials for large negative 
c. In other words, the additional stabilization of moduli can be developed when the sec- 
tor of constant superpotentials is coupled to a system with spontaneous supersymmetry 
breaking. 
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2 Model 



We consider a five- dimensional supersymmetric model of a single hypermultiplet and three 
chiral supermultiplets on the Randall- Sundrum background [23] whose metric is 

ds 2 = e- 2RtT T]^ v dx^dx u + R 2 dy 2 , a{y) = k\y\, (2.1) 

where R is the radius of S 1 of the orbifold S 1 /Z2, k is the curvature of the five- dimensional 
Anti-de-Sitter (AdSs) space, and the angle of S 1 is denoted by y (0 < y < ir). In terms of 
superfields for four-dimensional N = 1 supersymmetry, our Lagrangian is [3] [2T] 

£ = J d 2 6d 2 6 ]- <p1<p(T + T t )e- (T+Tt)<T ($ t $ + $ c $ ct - 6M 5 3 ) 

'3 



+ J*0 



On 



--cW 



$ + W c }+ H.c 



d 2 6d 2 6 + $ 2$2 + $3*s 



(i 2 ^ v? 3 W($i,$ 2 ,$3) + H.c. 



(2.2) 



where the compensator chiral super mult iplet and the radion chiral supermultiplet T 
are denoted as 



6 2 F l 



T = R + 9 2 F T , 



(2.3) 



respectively and the chiral supermultiplets representing the hypermultiplet are denoted 

as 



+ e 2 K 



(2.4) 



The Z 2 parity is assigned to be even for $ and odd for $ c . The derivative with respect 
to y is denoted by ', such as a' = da/dy. The five-dimensional Planck mass is denoted 
as M 5 . We assume the constant (field independent) superpotential localized at the fixed 
points y = and y = ir, 



W c = 2Ml{w S(y) + wj(y - vr)), 



(2.5) 



where wo and w n are dimensionless constants. In the Lagrangian ( 12. 21) . the last line is the 
O'Raifeartaigh model coupled to the compensator. The three chiral supermultiplets are 
denoted as 



+ 9 2 Fi. 



1,2,3. 



(2.6) 



which are confined at y = 0. The superpotential W is given by 

W^i) = A($ 2 - ^ 2 )$ 2 + m$i$ 3 



(2.7) 



where A,/i, m are real parameters. 

As the part of the Lagrangian (12.21) containing auxiliary components is relevant to 
extra dimensions, we extract the part 



-e~ 2Ra (2RF^ F + F T FV + F ] T F<fi) 



+ jie- 2Rj (2i?0t F + Fr (0t0 _ 3M 3 ))(i^ - F^a) + h.c. \ + (0 <- C ) 
+e~ 2 ^i?(0V + c c t - 6M 5 3 )(Ft - 4<t)(F v - F T a) 



+ 



+e 



3e (i^j Ft&) 
3 



9„ - - - c LRo-' 



+ W c 



-3-Rcr I tjiC 



a. 



+ 



d„ — { - — c) Ra' 



~-c) F T a'<p\ + H.c. 



+5(1/) [|ig 2 |0,| 2 + |F,| 2 + {F^F} + 3F„H/ + + H.c.} 



(2i 



where the summation over « is taken. The derivatives of the superpotential are denoted as 
Wi = dW/d<fii, i = 1,2,3. The Lagrangian ( 12.81) gives the following equations of motion 
for auxiliary fields: 

-d y ^ +(l + c) Ra'^ + + T&t&Wl - <ftw})5(y) 
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2M| 
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6M| 
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f 00 ct l~-c)Ra' 
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5 



r yr 6M, 3 



(2.10) 



3(1 - 2Ra) 



6M| r 



3^ Ct ^ t + ^ Ct (h C )^'-2W^ 



t 3(l-2ito) ^ | l-2ito 



fHU°--c)Ra' 



+ 



6M| 



r I 



(2.11) 



60 ct a0 t - 20 ct t ( 77 - c ) Ra' + &Wl 



+2(1-2^(3^-01^)%) 



(2.12) 
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3(1 - 2ifo) 



3M 3 



6M| 

1 - 2i?CT 



- 3(1 ^ Ra) Wl + ' *'"' o'W f 1 r ) B(7 > 



+ 



(1 



^] (3H/t - 0jW?)%) 



- W, 



(2.13) 



6M| 

where we have defined 

r = 0V + C V C -6M 5 3 . 

In Eq. ( 12.91) a partial integration has been performed. The Lagrangian (12.81) are written 

as 



-3R* 



-dy(t> C 



- + cj Ra'(f) c )F + («9,0 



2-°J 



) Ra'<p)F c 



+ (V(<9 y Ro'<p) + SW C + (3W - faWMyj) F v 

] ~ m\ 2 5(y)(2.lA) 
with F, F c , F v , F T given in Eqs.(l231)-( f2~T2l) . 



:W(<J„o ( ~ - c) ffcr» + 3<rW c + C (J " c) F t 



3 Moduli and potential 

3.1 The O'Raifeartaigh sector (no hypermultiplet) 

We begin with examining moduli in the part of the O'Raifeartaigh model coupled to the 
compensator. If the hypermultiplet is absent, the Lagrangian (12.14ft becomes 

£aux = ^Ml 4a(1 " Ra) l3W ~ (5(2/))2 ~ lWil * 6{y) = ~ 5 ^ (31) 

where we used a(5(y)) 2 = 0. The Lagrangian (13 .ip is the same as in the O'Raifeartaigh 
model without the compensator. The solution of 0i is 



or ± yV 2 - m 2 /(2A 2 ) for ^ > m 2 /(2A 2 ) 
for /i 2 < m 2 /(2A 2 ) 



0i. (3.2) 



The other fields 02, 03 only need to satisfy a single equation 

2A0 X 2 + m0 3 = 0, (3.3) 

and one (or two) of 02 and 03 is undetermined. 

From Eqs. (13.21) . (13. 3p and (13. ip . the potential is obtained as 

V = - P dyjC avx = |A(0! 2 - /i 2 )| 2 + |m0!| 2 > (3.4) 
jo — — 

where 0i is given in (13. 2p . In order to be consistent with the Randall-Sundrum back- 
ground, the parameters A and m must be zero. 

In this pure boundary chiral supermultiplet case, the compensator has no effects on 
the potential and the background solution. 

3.2 Mixing of the two sectors (W c = 0) 

We next examine the background, potential and moduli in the case with nonzero hyper- 
multiplet and chiral supermultiplets. In the model without chiral supermultiplets, we 
found that the hypermultiplet solution for W c = is [21] 



iV 2 exp 



~-c) Her 



(3.5) 



C = (3.6) 

where N 2 is an overall complex constant for the flat direction 0. From this situation, it 
is one possibility that a simplest nontrivial solution may exist for W c = C = even with 
chiral supermultiplets. In this section, we consider the case W c = C = 0. 



4 



From the Lagrangian (I2.14p . the equations of motion (W c = <p c = 0) are 



(d y (f> 



— c ) Ro'c 



-c Ra' 



+ \3W-faW l \ 2 (5(y)) 
(3W - faW^y) 



2fxf A . 2V l-2i?a) 2 



e AH(7 d y {(d y ^ 
-- 



-c Ra'fa)e 



-ARo 



for 0', 



— SL^t + _L,At 



3M 5 3 ^ r ' 6M| 



9 



- c - -SL^ + V - - c 



r \2 
for ct , 



-((2A0102 + m0 3 )(2A0 2 ) t + A(0 2 - /i 2 )(2A0i) f + m^m 1 ")^) = 



for 



( 3W _ &Wi)(*(v)) a (-i) (-^3 - ^)(-2A/i 2 )t - (2A0!0 2 + m0 3 )(2A0 1 ) t ^(2/) = 



(3^-0^)(%)) 2 (-- 



6M| 
1 

6M| 



for 



i)(m0 1 ) t - (2A0i0 2 + mfa)rrJ5{y) = 
r 

for </4- 



These equations of motion reduce to 

2A0102 + W>3 = 0, 

A(0 2 -/i 2 )(2A0i) f + mfarrJ 



0. 



- 2AyU 02 + mfafa = 

<9„0 - f | - c^l ffcr'. 



0. 



where 3W — faW{ = — 2A/i 2 2 + m 4 ) i4 ) 3- The first equation above is the same as Eq. fl3.3D . 
The second equation gives an additional constraint to fa. As a result, there are four 
equations to determine the four variables fa and <fi. We find the solution (for W c = 0) 



0. 



0. 



0. 



(3.7) 



Thus the fields fa are all determined unlike no hypermultiplet case in the previous section. 
Still includes unfixed Ni and R. 

From the solution (13. 7\\ and the Lagrangian (12. 21) . the potential itself is seen to be the 
same as in the O'Raifeartaigh model which is given in Eq. (13.41) . In this potential, the 
moduli N2 and the radius R are not stabilized. In other words, even if the two sectors 
have been mixed, there still exist moduli for the W c = case. 



3.3 Moduli stabilization with W c ^ 

Now we study the case with a nonzero constant superpotential W c . We assume \w \ ~ 
\w n \ = w <C 1 and work out perturbative solutions of the equations of motion for 0, C 
and fa similarly to analysis in [21J. To allow possible discontinuities of the Z 2 -odd field 
C across the fixed points y = and y = tt, we define 

n^y) = Kv)^v\ g (v) = {^ yVo ' (3 - 8) 
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where x°( x i y) is a parity even function with possibly nonvanishing value at y = 0, 7r. Up 
to O(w), the solution for is found to be = which is given in Eq. (13.51) . Using this 
solution = and examining (5(y)) 2 terms in the equation of motion for 0+ derived from 
the Lagrangian (12.141) . we find that 

3W - <\>iWi oc w , 

which is of order of 0(w). As for singular terms, we use the following identity valid as a 
result of a properly regularized calculation: 



8{y){e{y)f = l -8{y), 8{y - tt)(%)) 2 = l -5{y - tt). 



(3.9) 



This respects the relation 25(y) = de(y)/dy. 

From the Lagrangian ( 12. 14ft . the equation of motion for 0+ is identical to Eq. (13.71) up 
to the first order of w. The equation of motion for C + up to 0(w) is 



-<9„0 C + - + c )Ra 



+ c Ra' + 



-e ma d y {(-d y <p c + l^ + c)Ra 



3M| r y " 
1 



+{9y4>- [^-c)Ra\ 



3Mf d ^ 



6M| 



6M| 
9 



} 

c) .Ra' 



9 



e 4 ^{(«9, 



6M| 



+ (30 c (<9 y 0- ( - — c ) Ra'(p)) 



3M^ y 



1 



6M, 3 



3(l-2ito)_ t l-2Ra Ai 
~i ^0 f + f 



-e 4 "' J ^{(30 c (^0 - ( - - c) Ra'cji) + 31U C + (3W - i IU i )%)) e - 4 *' J 



-(3a0 c (^0 " (2 " c j + 
= 

where eS(y) = is used and r = 
motion for <fi\ up to 0(w) is 



c ) -Rcr'f 



r L 



6a0 f - 20 f 



6M| 



(3.10) 



6M| + (9(w 2 ) should be taken. The equation of 



(~<V C + (J + c) i?a'0 c )^3 (m0 3 ) t 5(y) + (9,0 - - c) ity0)^(m0 3 ) f <%) 



+ (30 c (9,0 
'3 



c i?a'0) + 3W C + (3W - <j>iWi)5(y))(- 



-((2A0X02 + m0 3 )(2A0 2 ) t + A(0 2 - /i 2 )(2A0 1 ) t + m0 1 m t )5(y) = 0. (3.11) 
The equation of motion for 02 up to O{vo) is 



- c) Ra' - (m^y 25(y) 



dA c + [~ + c)Ra 



6M| 



:-2A/, 2 ) t 5( ?/ ) 



c) Ra'c 



6M, 3 



+(3<f(d y - - - c) Ra'<t>) + 3W C + (3W - ^Wi)%))(- 



6M, 3 



-)(-2A/i 2 )t<5( ?/ ) 



- - c) #<x' - (-2A / u 2 ) t 25{y) - (2A0i0 2 + m0 3 )(2A0i) t (5(i/) = 0. 



The equation of motion for <p\ up to O(vo) is 
•3 



- + cj Ra'^-^im^diy) + (9,0 - ( - - c) Ra\ 



6M| 



(3.12) 



0i) f 5(?/) 



(30 c (c\0 - f - - cj ifcr» + 3I^ C + (3W - faWMyM-^ - -){m^8{y) 



Ra' - (m^i) t 25(2/) - (2A0 1( /> 2 + m0 3 W%) = 0. 
r 



(3.13) 



From the equations of motion for and C ^, it is seen that the hypermultiplet has the 
same bulk solutions as in the model without the boundary chiral supermultiplets. The 
solutions are given for generic values of the bulk mass parameter c (7^ 3/2, 1/2) as 



(5/2-c)/(3-2c) 



X 



Cl 



+ c 2 (X + l)-( 1 - 2c ^ 3 - 2c ) [X + 





2cY 






2c)\ 



(3.14) 
(3.15) 



where c% and c 2 are constants of integration. We have changed a variable from y to a 
dimensionless variable X = <^0/(6Mf) — 1. The remaining parts of the equations of 
motion give boundary conditions. The d y 5(y), d y 5(y — tt) terms of the equation of motion 
for c t gives rise to the boundary conditions 



X 



X 



y=0 



3W - cbiWi 



6M, 3 



{2k ^ 



y=ir 



From the equations of motion for (f)\ and 3 , the boundary conditions are 
2A0i0 2 + m(f)3 = 0, 

r3„,, 1 njjr ± xjtr\fxf„.\\2 I 



-dy^ + ( - + cj Ra'(j) c )^5{y) + (6M> + 3W- 

\ 6 /If 3 
0e X c ( S - c fl7 , -^2tf(y) = 0. 



(3.16) 
(3.17) 

(3.18) 
(3.19) 



In Eq. (l3TT9|) . the (5(?/)) 2 terms give the same boundary condition as Eq. fl3.16p . The other 
terms lead to 



S(y)i 



-d yX c + - + c)Ra' X c -x 



-c)Ra 



,12M 3 



0. 



(3.20) 



This equation gives the boundary condition for x° at y = 0. Eq. (13. 16j) gives the boundary 
condition for (3W — (ftiWi) rather than for % c at ?/ = 0. The boundary condition for x° & t 
y = 7r is given by Eq. fl3.17l) . Finally, the equation of motion for <fi\ becomes 



>l — ip x 



(3.21) 
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subject to the boundary conditions (I3.18P and (I3.19p . 

The boundary conditions given above are solved in the following. Firstly we calculate 
the constants of integration c\ and c 2 . Substituting the bulk solution (13. 15[) into the 
boundary conditions ( 13.171) and ( 13.201) one obtains 



Cl + C2 i\r(2 C -i)/(3-2 C )LJ£ = o, 
3 -2c 



o nj\ p (3/2-c)Rkn 
Cl + C2 (N e (3-2c)RknY2c-l)/(3-2c)^ e (3-2c)Rk-K - 



3 - 2c' 2( i\T e (3-2c)iifc7r)(5/2- C )/(3-2 C ) 

where we defined a dimensionless parameter N = |iV 2 | 2 /(6Mf ). These equations are 
solved as 

(2c-l)A^ 2 t iV-( 5 / 2 - c )/( 3 - 2c )e- R ^ w n 
Cl ~ e (2c-i)R^(( 3 _ 2c )iVe(3~2c)^ _ 2) + 2c - 1 T' 

(3 - 2c)NlN-W 2+c ^ 3 ~ 2c h- Rk * w n 
° 2 ~ e (2c-i)R^((3 _ 2c )iVe( 3 -2 c )^ - 2) + 2c - 1 ~2~" ^ ' ^ 



The coefficients Ci and c 2 are independent of W7 - Lastly, from Eqs. (13. 161) . (13.181) and 
( I3.2ip . (pi are solved as 



6M| / (3-2c)(l-A>)e 



-Rkir 



2A(/x 2 + 0i 2 ) \ ve (2c-i)^(( 3 _ 2c )ATe(3-2 C )^ _ 2 ) + 2c - 1 
6Mf0i / (3-2c)(l- JV)e" 



(3.24) 
w ), (3.25) 



m(/i 2 + 0i 2 ) \ v e(2 C -i)^((3 _ 2c)AT e ( 3 -2c)fl^ _ 2) + 2c - 1 



w , (3.26) 



where 0i is given in Eq.Q. Obviously, the solutions (l3TT4j) . (I3TT5|) and (l3T22l - (l3~26l) 
include the result in the previous section where w = w^ = 0. As in the previous section, 
4>i are determined unambiguously. 

Here we would like to stress that dependence of the above solutions on wo, w n are 
different from that of the case decoupled to boundary chiral supermultiplets. When 
boundary chiral supermultiplets are absent, the boundary conditions for \ c are given 
in Eq. ( 13.171) and Eq.( 13.16l) with zero (3W — 4>iWi). At y = the boundary condition 
includes Wq- Then c\ and c 2 depend on wo and w n . Even for zero w n , there exists a 
nontrivial solution for <p c . On the other hand, when the boundary chiral supermultiplets 
are coupled, Eq. (l3.16p is interpreted as a boundary condition for 4>i or more concretely 
for (3W — 4>iWi). The three fields 4>i are solved for the three equations (I3.16p . (I3.18P and 
( I3.2ip . The boundary conditions for x c are Eqs. (13. 171) and (13.201) . They do not include w - 
Thus the coefficients C\ and c 2 are independent of Wq. In obtaining a nontrivial solution 
for C , it is required that w n is at least nonzero. 

We have solved the equations of motion. We can now calculate the potential. By 
inserting the solutions into the Lagrangian (12. 8p and integrating over the extra dimension 
y, we obtain the potential as a function of the radius R and the complex normalization 
parameter A 2 

k 



V = dvl - 2 C t iV 5 /2-2c+2/(3-2 C ) ((3-2c)(5/2-2c)+2)Ar 

2M 3 Jo I 2 
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+ (J + c + (3 - 2c) (~ + 2c - [3(iVe (3 - 2c)RT - 1) 



+ \X(^_ 2 - /2 2 )\ 2 + |m0i| 2 (3.27) 

where = W c + (VF — (piWi/3)5(y) and c 2 is given in Eq. (I3.23| ) for generic values of c. 
This form of the potential is similar to the decoupled model |21j . Performing integration 
and using the boundary conditions (13.171) and (I3.20f) lead to the potential 

V = -iV^4iV 5 / 2 - 2c+2 /( 3 - 2c )(^ + ^e« 3 - 2c ) 2 - 2 ^) 
|JV 2 | 2 A;m; 2 / „ 3 - 2c \ 

+ ^0 _ 4c 2 + 12( , _ g + 



4(1 -JV) V 3(1 — N) J 

\N 2 \ 2 kw 2 n e^ 1+2c ^ ( A 2 1f1 „ 3 -2c 

+ |__£|_ E _ 4c 2 + 12 C - 6 



4(jV" e (3-2c)iifc7r - 1) \ 3(AT e (3-2c)flfc7r - 1) / 

+ |A(0i 2 -/i 2 )| 2 +|m0i| 2 (3.28) 

where we defined w = w + {3W - faWi) /{6Ml). Using Eqs. fl3T22l -f l3T26l) for Cl , c 2 , fa, 
we find the potential 

(6M 3 )A;w 2 ( 2(3 - 2c)iV 7 / 2 - 2c+ ( 1 / 2 - c )/( 3 - 2c ) e « 3 - 2c ) 2 - 3 ) R ^ 



4 I e (2c-i)Hfc7r(( 3 _ 2 c )Ne^- 2c ) Rk ^ - 2) + 2c - 1 
/ (3-2c)e-- Bfar \ 2 



+JV(1 - JV) 



e ( 2c -i)^^ 3 _ 2 c )jVe( 3 - 2c ) ra - - 2) + 2c - 1, 



x (_ 4c 2 + 12c - 6 + 3 2C . - 2iV 5 / 2 - 2c+ ( 1 / 2 - c )/( 3 - 2c ) 
V 3(1 -JV) 

-(l+2c)Kk* / 3-2c \ 
-4c 2 + 12c - 6 - 



jY e (3-2c)i?fc7r _ i y 3(jVe( 3_2c )- Rfe7r - 1), 

+ |A(0i 2 -/i 2 )| 2 + |m0i| 2 . (3.29) 

This potential is independent of wo as it is seen from the fact that wq is proportional to 
w n subject to Eq. fl3.16l) . 

We move on the stabilization of the radius R and the modulus JV 2 . For simplicity, we 
consider the case where — c ^> 1 and the constant JV 2 is real. Then the potential becomes 

(-N 2 - N~ 2c /(2r) 2 )p~ 2Rk7T 4- 1ST — 1 
V * -(6M!)k W y { " I ( )G + " + |A(^ 2 - ^)| 2 + 1^.(3.30) 

(JV - 1)(JV - e 2cRk7T ) — — 

We need to require the stationary condition for both modes R and JV 2 

dV dV 

^- = and ^4 = 0. (3.31) 
OR dN 

The former condition dV/dR = leads to 

e -2Rk, ^ (iV- 1) 2 (3 

whereas the latter condition gives 

« (jV 3 + (iV 7 1)2 + c(-JV 2 + JV - l)e 2cra \ (3.33) 

V 2c 2 / jv 2 



From Eqs. fl3.32p and (I3.33p . we find that the stationary condition is satisfied for infinite 
radius and that the modulus N 2 is stabilized at 



N 2 « \/6Ml 



(3.34) 



It is important to notice that this stabilization originates from the terms proportional to 
w% in the potential (13.301) . Only when a constant superpotential at y = it is nonzero, the 
modulus of the hypermultiplet is stabilized. At the stationary point, the potential is 



which can be zero dependently on the parameters. 

4 Conclusion 

We have studied supersymmetry breaking in a warped space model with constant bound- 
ary superpotentials, hypermultiplet, boundary chiral supermultiplets, compensator and 
radion multiplet. We have presented the classical background solution and have shown 
that all of the fields are determined unambiguously. 

Dependence of the potential on wq and is significantly different from that of the 
potential in the model without the mixing between bulk and brane field equations [21]. 
The potential (I3.29j) is independent of Wq. In the situation we have considered where the 
boundary chiral supermultiplets are only at y — 0, the constant superpotential at y = n 
is required to be nonzero to stabilize the modulus of the hypermultiplet. 

For large negative c, we have shown that the modulus of the hypermultiplet is stabilized 
at a finite value and that the radius is infinite. It would be worth mentioning that large 
|c| is closely related to flat space limit. The bulk mass parameter c should have large 
magnitude in order to take a proper flat space limit k — > as seen from the Lagrangian 
(12. 2p . In Ref.[2T], we found that there is a similarity of hypermultiplet mass spectrum 
between flat space case and k — > limit of warped space case with fixed ck. Infinite radius 
that we have obtained for large negative c might be analogous to disappearance of the 
potential over R in flat space case. 

The radius stabilization has been studied also in the AdS 4 background where Scherk- 
Schwarz supersymmetry breaking is formulated. In models with nonzero superpotentials 
[IE] [20], it has been found that hypermultiplets give positive contributions to the radion 
potential, contrary to the negative contributions from the gravity multiplet. This provides 
various patterns of radion potential. It would be interesting to study such a model with 
mixing of equations of motion for bulk and brane fields. 
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